Agricultural soil and wells water that used for irrigation and drinking may contain high levels of toxic trace elements. In this study the concentration of Al, Ni, Co, Mn, Cr, Pb, As and Cd in agricultural soil and wells water samples from Turabah Province (Saudi Arabia) were determined by usingI nductively coupled plasma optical emission spectrometer (ICP-OES) and microwave acid digestion techniques for soil samples. According to limit of detection (LOD) Co was not detected in all samples, while other studied trace elements (TEs) were detected in different concentrations values according to type and location of the sample. Further more, Al recorded at high values of concentration in some soil samples. The analysis method was validated in terms of accuracy, precision, limit of detection (LOD) and limit of quantification (LOQ) and confirmation reliability. The recovery percent was found to be between 91.6-103.4%.
INTRODUCTION
Agricultural soil and wells water that used for irrigation may contain high levels of toxic trace elements such as aluminum, arsenic, cadmium, lead, mercury, cobalt, chromium, beryllium and nickel may be hazardous to human health.Trace elements in soil can not be decomposed by microbial or chemical degradation, so the total contents and eco-toxicity of TEs persist in soils for a long time after introduction. These TEs may affect soil ecosystem safety, agricultural product quality and human health. The uptake of toxic metals can be directly by humans and animals through the inhalation of dusty soil or they may enter the food chain as a result of their uptake by edible food (plants and animals) or leach down to groundwater and contaminate drinking water resources, and may cause, in both cases, hazards to humans and animals health [1] [2] [3] [4] . Trace elements have both positive and negative impacts on human health. Although some elements (e.g. lead and cadmium) are considered to have only toxic effects, many TEs provide beneficial effects up to certain exposures before exhibiting detrimental effects, and in some cases (e.g. Se) the concentration window of beneficial effects is extremely narrow. Adding an extra level of complexity is the influence of the chemical form of the element. The bioaccessability, bioavailability and transformation of an element in humans depend on which elemental species is ingested. The importance of this type of information for environmental and human health has driven the area of research known as elemental speciation analysis, whereby those methods were developed to identify and quantify the various species of an element 5 . All TEs are toxic if consumed at sufficiently high levels for long enough periods. The difference between toxic intakes and optimal intakes to meet physiological needs for essential TEs is great for some elements but is much smaller for others.
Accumulation of TEs in human body leads to different types of diseases such as cancer, cardiovascular, hair loss, nail damage and kidney diseases. There are more than 10 million new cancer cases each year, that cause of approximately 12% of all deaths. Given this, a large number of epidemiologic studies have been undertaken to identify potential risk factors for cancer, amongst which the association with TEs has received considerable attention 6 . Trace elements, such as Se, Zn, As, Cd, and Ni, are found naturally in the environment, and human exposure derives from a variety of sources, including air, drinking water, and food. The carcinogenic capability of trace metals depends mainly on factors such as oxidation states and chemical structures.
Different Techniques have been developed for the analysis of TEs to increase the accuracy of the low amount in matrices. Some factors affect the choice of an analytical technique, including susceptibility to matrix effects, the range of elements covered the detection limits and suitability for the matrix of interest. The usefulness of an analytical method for TEs analysis also depends on the range of elements covered and the order of magnitude of its DL for the elements at the top and bottom of its sensitivity range 7 .
Historically, atomic absorption spectrophotometers (flame and furnace) have been the instruments of choice for most soil analysis. Recently, ICP-OES has been used to provide fast and multielement analysis of soil samples. ICP-OES is rugged and can handle a higher dissolved solid content, which is important in the analysis of soils 8 .
Elsheikh et al. 9 and Elsheikh 7 studied the concentration of 22 TEs in drinking water of Turabah Province (Saudi Arabia) by using ICP-OES, they found that the concentration of some TEs are below the maximum level that recommended by World Health Organization (WHO) and Saudi Arabian Standard Organization (SASO), while others elements concentrations are above the maximum level. Momen et al. 10, 11 studied the concentration of some important TEs such as Al, B, Ba, Cd, Cr, Cu, Mn, Pb and Zn in human blood and urine samples by using digestion procedure and ICP-OES, Also Momen et al. 12 studied TEs in scalp hair and fingernails as biomarkers in clinical studiesby using ICP-OES. Eight TEs (Cd, Co, Cr, Cu, Mn, Ni, Pb, and Zn) in soil samples were determined by using ICP-OES after Microwave acid digestion versus aquaregia extraction, very low LOD were obtained, (i.e. below 0.05 μg g -1 ), for all elements, except for Zn, 2.3 μg g -1 was obtained 13 .
Microwave digestion in sealed containers have become popular and are widely used the technique provides rapid, safe, and efficient digestion and is not susceptible to losses of volatile metals 14 . This technique been adopted by the EPA (EPA Methods 3051 and 3051a) to extract metals from sludge, soil or sediment 15, 16 . In addition, with microwave digestion, analysis time can be greatly reduced.
The present study aimed to determine and evaluate the concentration of essential and toxic trace elements including, Al, Ni, Co, Mn, Cr, Pb, As and Cd in agricultural soil and wells water samples from Turabah Province (Saudi Arabia) by using ICP-OES. Also this study was aimed to compare and contrast the level of the toxic TEs in agricultural soil and wells water. Furthermore, the conductivity and the pH of the wells samples were measured to investigate correlation between their values and the concentrations of the TEs under the study.
MATERIALS AND METHODS

Samples collection and preparation
Forty five representative water samples were collected from 15 wells in Turabah province (Fig.1) . The water of all these wells is used in irrigation for different types of the plant. The samples were taken at different interval period. The depth and the age of the wells were recorded. The well water samples were directly filtered through a 0.45 ìm pore diameter membrane filter at the time of collection and transferred to polyethylene bottles (metal free containers will be used). Sixty samples of agricultural soil were collected from 10 sampling points at the same area of the wells from the surface and depth of 25 cm length by using a hand-held polyethylene spoon after autumn season (Fig. 2) . Three samples of each point (each of them about 500 g) were reduced to one representative sample by coning and quartering. After that the soil samples dried at 110 0 C and ground to pass through 63 μm nylon grid sieve and transferred to polyethylene bottles (metal free containers will be used), until analysis.
Approximately 0.25 g of each agricultural soil samples was weighed directly into the PTFE-TFM digestion vessel liners. Nine ml of concentrated nitric acid, 3.0 ml of concentrated hydrofluoric acid, 2.0 ml concentrated hydro-chloric acid and 1.0 ml of hydrogen peroxide were added to each vessel. Some vessels contained only the acids and hydrogen peroxide with no soil sample to act as analytical reagent blanks. The vessels were sealed and placed into the rotor of microwave digestion. After digestion was completed, the digestates were transferred to 50.0 ml volumetric flasks, and diluted to 50.0 ml with De-ionized distilled water (DDW). Calibration of Inductively coupled plasma optical emission spectrometer (Perkin Elmer. Optima 2100 DV, USA was used to analyze the standard and the sample solutions. The ICP-OES operating conditions were optimized to maximize the sensitivity for the desired analytes and to obtain the best precision and accuracy (Table 1) . 
Microwave digestion system:
Microwave accelerated reaction system (MARS), CEM was used with TFM (tetrafluormethaxil) vessels for digestion of soil samples.
pH meter:
HANNA instruments, Model Hi2210 pH meter was used to measure the pH of water well samples.
The conductivity meter:
HANNA instruments, Model EC 215 conductivity meter was used to measure the conductivity of water well samples.
Statistical analysis:
The results were statistically evaluated by Q-test, F-test, and ANOVA test (P=0.05), in addition, Microsoft Excel and Origin software's were also used. The concentration values obtained were expressed as average value ± confidence interval (at 95 % confidence). All statistical analysis was based upon triplicate measurements of all standards and samples.
RESULTS AND DISCUSSION
The method was validated in terms of accuracy, precision, limit of detection (LOD) and limit of quantification (LOQ) and confirmation reliability ( Table 2 The pH of the wells water samples were found to be in the range 7.71 -8.36 (Table 3) , while the conductivity of the same samples were found to be in the range 430 -7000 μs ( Table 3 ). The conductivity range seem to be in wide range, this indicate that the great different between the constituent of the wells water samples, the correlation coeffiention (R) between the pH and the conductivity is -0.933 which indicate that the relation between the pH and the conductivity is inverse proportional (Fig. 3) . The results in Table 4 show that the absent of Ni, Mn and Co metal in wells water samples due to the LOD of each element, the absent of Mn in the well samples was in contrast with the results obtained by Elsheikh 7 who found that the concentration of Mn was above the level that recommended by WHO and SASO. The results in Table 4 also indicate that Cd detected in 2 samples only with concentrations higher than 0.003 ppm which it is above the limit recommended by WHO and SASO for drinking water (Table 5) . Chromium were detected in 3 samples only with concentrations less than 0.05 ppm which it the normal limit that recommended by WHO and SASO. Arsenic and lead detected in 6 and 5 samples respectively 2 of which contain high value than that recommended by WHO and SASO. While 3 of them there values are below the limit that recommended by WHO and SASO. Aluminum was detected in 13 samples, all values are lower than the recommended values by WHO and SASO for drinking water, this agree with the results obtained by Elsheikh et al. 9 In all values obtained of the TRs under study there is no high values except Pb concentration in sample number 7 (Fig. 4) . Table 6 and 7 show no Cd and Co were detected in all samples at surface or depth of the soil. Moreover Al, As, Cr, Mn, Ni, and Pb were detected in all samples with different values. The concentration of Al was in the range of 16.33 -104.2 ppm with average value of 67.47 ppm for the surface samples, while it is range 5.93 -76.98 ppm with average value of 43.061 ppm for the depth samples (Fig. 5) . Manganese show concentration values in the range 2.559 -4.338 ppm with average value of 3.157 ppm for the soil surface samples and for the soil depth samples the range is 2.14 -3.54 with average 2.804. Fig. 6 show average values of Cr, Ni, As and Pb and for surface and depth of the soil samples, its indicates that Cr and Pb have higher values compared to Ni and As. Ni show some higher values in 2 samples of soil surface samples, but Ni was not detected in the soil depth samples (Fig.7) . The average values of Cr, Ni, As and Pb in the surface samples were found to be 0.261, 0.147, 0.044 and 0.067 ppm respectively, while for depth samples were found to be 0.229, 0.00, 0.043 and 0.028 ppm respectively (Tables 6,7 ). Aluminum concentration show high values compared to all other element under studies. Furthermore, in some surface samples they show very high concentration values reach above 200 ppm. The concentrations of the all TEs obtained in this study were lower than the results obtained by Uriah and Shehu whose studied the contamination of the agricultural soil in Nigeria. 17 From the results, it was indicated that there were positive correlation between the concentrations of soil surface samples and the soil 
CONCLUSIONS
For wells water samples the TEs under studies were detected in low concentration or not detected at all according to LOD of element. In soil samples Cd and Co were not detected in both soil surface and soil depth samples, while Ni was not detected in the depth of the soil samples. All other TEs were detected in different concentration range, but generally are low, while Al was detected in some 
